In the present work, the removal of anionic phosphate from aqueous solution by electrocoagulation (EC) process using aluminium electrodes was carried out. Batch studies were carried out to investigate the influence of different operating parameters (supporting electrolyte concentration, pH, spacing between electrodes, applied voltage, electrode area, and initial concentration of phosphate) on removal of phosphate from aqueous solution. The initial value of pH was varied from 3 to 8, while the concentration of the electrolyte support ranged from to 25 mg/L to 100 mg/L. The results showed that a maximum removal efficiency of 98% was achieved at a voltage of 10 V and at a pH of 6. The optimum spacing between electrodes obtained for the 98% removal of phosphate 2 cm respectively. The results of the present study revealed that electrocoagulation process could be efficient in eliminating phosphate concentration from water and thus may be a promising and effective technique for the removal of inorganic phosphate from aqueous solution.
Introduction
The increased concentrations of phosphorous compounds have affected the environmental phenomenon of interest so the importance of phosphate determination has grown rapidly in environmental engineering and science. Phosphorous is one of the basic nutrients promoting algal blooms in rivers, lakes, coastal areas, and estuaries, which finally leads to eutrophication; this phenomenon causes depletion of oxygen levels in water via algal decay, which has harmful effects on aquatic life (Bektas et al., 2004; Bhakta et al., 2016; Irdemez et al., 2006a; Zhao et al., 2009 ). Domestic wastewater is relatively rich in phosphorous compounds. Most of the inorganic phosphorous is contributed by human waste, as a result of the breakdown of proteins and nucleic acids and the elimination of the liberated phosphate in urine (Ozyonar and Karagozoglu, 2011) . Many of the synthetic detergents contain 12 to 13 percent phosphorus or over 50 percent of polyphosphates. These phosphorous compounds, dissolved in surface or ground water, are responsible for eutrophication in closed water systems, especially in lakes and enclosed bays where the water is almost stagnant (Oguzi et al., 2003) . Specific health risks appear when fresh water that is extracted from eutrophic areas, is used for the production of drinking water (Bouamra et al., 2012) . The principal phosphorus compounds in wastewater are generally orthophosphate forms and smaller amounts of organic phosphate (Grubb et al., 2000) . The Indian discharge limits for phosphate is 5 mg-P/L (Vasudevan et al., 2008) and the removal of PO4 is therefore reported as equivalent amount of [P] .
Phosphate can be treated by several physical, chemical, and biological methods. Phosphorus removal techniques are chemical treatments like
